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CLAIMS 

5 1 . A method of making a set of labelled corppounds. by the use 

of a support and a set of labels, which method comprises the steps: 

a) at least one first or intermediate step^mprising dividing the 
support into lots, performing a different chemical reaction on each lot of the 
support so as either to modify that lot of the siipport or to couple a chemical 

10 moiety to that lot of the support, tagging a fraction of each lot of the support 
with a different label, and combining the said lots of the support, and 

b) at least one intermediate/or final step comprising dividing the 
(y\ support into lots, performing a different chemical reaction on each lot of the 

support, so as either to modify that lot of the support or to couple a 
15 chemical moiety to that lot of the^upport, tagging a fraction of each lot of 
the support with a different cleavable label, whereby each different 
cleavable label is linked to a chemical moiety coupled to the support in a 
different step and forms with that chemical moiety a labelled compound 
which is separable frorn the support, and combining the said lots of the 
20 support. / 



2. The method of claim 1 , wherein the support is a particulate 
solid support. 

3. The method of clairp^T'or claim 2, wherein step b) is 
performed to couple the chemical moiety to a chemical moiety previously 
coupled to the support^/^ 

4. The method of claim 3, wherein the chemical moieties are 
30 monomer units and the labelled compounds are oligomers. 
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5. The method of claim 4, wherein the set of labelled 
compounds is a library of n^ oligomers, where n is the number of different 
monomer units and s is the number of monomer units in each labelled 
oligomer, wherein step a) is performed once to couple a different monomer 

5 unit to each lot of the support, and step b) is performed s-1 times. 

6. The method of claiTv^S, wherein the set of labelled 
compounds contains n x s different lafc 
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9iels. 

7. The method of any/one of claims^l to 6, wherein each 

labelled compound comprises a single labeLand at least one chemical 
moiety. / 



15 



The method of any one oy claims 1 to 7, wherein the support 
is treated to release the said labelled compounds into solution. 
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9/) The method of any one of claims 1 to 8, wherein from 0,25% 

to 25% of each lot of the support/s tagged in each step with a different 
label. 

'dO^ The method of^ny one of claims 1 to 9, wherein the support 

has cleavable linkers, wherein each cleavable linker has at least one group 
for chemical synthesis an^a another group for labelling. 

^i?) The metl?fod of any one of claims 1 to 10, wherein the label is 

cleaved to give a charged species for mass spectrometry. 
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12. The method of any one of claims 1 to 1 1 , wherein each label 

is a group of formula R^R^f^d-. where R\ R^ and R^ are the same or 
different and each is a rnonocyclic or fused ring aromatic group that is 



substituted or unsub^tituted. 



13. The method of claim 12, wherein at least one of R\ R^ and R^ 
carries a substituent selected from C1-C20 alkoxy or hydrocarbyl either 
unsubstituted or substituted by carboxylic acid, sulphonic acid, nitro, cyano, 
hydroxy!, thiol, primary, secondary or tertiary amino, primary or secondary 

10 amido, anhydride, carbonyl haiide or active ester. 

14. The method of any 3ne of claims 1 to 13. wherein the labelled 
compounds are labelled oligonucleotides. 



15 15. A set of labelled cohK)ounds wherein a molecule of a 

compound of the set is tagged with avsingle cleavable label which identifies 
^ the nature and/or the position of a component of that molecule, and 

different molecules of the same compound are tagged with different labels. 



20 16. The set of claim 15, wherein the labelled compounds are 

releasably attached to a solid support. 

17. The set of claim 16, wherein the solid support is particulate. 

25 18. The set of claim 15, wherein the labelled compounds are 

mixed together in solution. 

1 9. The set of any one of claims 1 5 tc/l 8, wherein the label is 

cleaved to give a charged species for mass spectrometry. 



20. The set of any one of claims 1 5 to 1 9, wherein each label is a 
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group of formula R^R^R^C-, where R\ R^ and R^ are the same or different 
and each is a monocyclic or^ed ring aromatic group that is substituted or 
unsubstltuted. 

21 . The set of claim 20, wherein at least one of R\ R^ and R^ 

carries a substituent selected from C1-C20 alkoxy or hydrocarbyl either 
unsubstituted or substituted by carboxylic acid, sulphonic acid, nitro. cyano, 
hydroxyl, thiol, primary, secondary or tertiary amino, primary or secondary 
amido, anhydride, carbonyl halide or active ester. 



22. The set of any one^i^f claims 1 5 to 21 , wherein the labelled 

compounds are labelled oligonucleotides. 



^ 23. A library consistijjg of a plurality of the sets of any one of 

15^ claims 19 to 22. 

24. A reagent "biomprising a solid support which canies on its 
surface molecules of an olkieffneiTW^ different oligomer molecules having 
the same sequence wherein ihe oligonier molecules include some shorter 

20 oligomer molecules anc(a ^horfter oligcjmer molecule carries a label which 
identifies the nature and po^tiorj^^^^mono^ unit of the oligomer 
molecule. \ 

25. The reagent as clai«ied4rrQ[aim 24. wherein the solid support 
25 is a bead. 

26. The reagent as chimed in claim 24 or claim 25, wherein the 
label is joined by a link that is^hotocleavable to give a charged species for 
mass spectrometry. 

30 



27. 



The reagent of any one of claims 24 to 26, wherein each label 
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is a group of formula R^R^R^C- where R\ ancfR^ are the same or 
different and each is a monocyclic or fused ring/aromatic group that is 
substituted or unsubstituted. 



28. The reagent of any one of claims 24 to 27, wherein at least 

one of R\ R^ and R^ carries a substituent selected from C1-C20 alkoxy or 
hydrocarbyl either unsubstituted or substituted by carboxylic acid, sulphonic 
acid, nitro, cyano, hydroxyl, thiol, p^mary, secondary or tertiary amino, 
primary or secondary amido, antiydride, carbonyl halide or active ester. 



29. The reagent of any one of claims 24 to 28, wherein the 
oligomers are oligonucleotides. 

30. A library consisting of a plurality of the reagents of any one of 
15 claims 24 to 29. 

31. A method, which n^thod comprises providing a labelled 
oligonucleotide or nucleic acid^-sffra ren^oving the label by cleavage to give 
a charged species which is/SubjectJ^d to rri^trix-free mass spectrometry. 

20 

32. The method ofvplaim 31 ^wJ^ereirThucleic acid sequencing is 
performed by the use of a labelled prinier and/or a| labelled hybridisation 
probe and/or labelled chain extencnngTOrc and/or labelled chain 
terminating nucleotide analogues, wherelnttje^bel Is one which Is 

25 removed by cleavage to give a charged spe^cies which is subjected to 
matrix-free mass spectrometry. 
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33. A reagent for an as^ 
into two fractions one of which is 
joined to a label by a link whi 
matrix-free mass spectromei 

34. The method of clairrf 33, 
oligonucleotide. 




in which a labelled probe is partitioned 
, the probe comprising a ligand 
le to give a charged species for 



e ligand is an 



35. The method of ap^ one of claims 31 to 34, wherein the label 

10 is a group of formula R^R^^U-. where R\ R^ and R^ are the same or 
different and each is a nronocyclic or fused ring aromatic group that is 
substituted or unsubswtuted. 



36. The method of cl^m 35, wherein at least one of R\ and R^ 

carries a substituent selected frdtn C1-C20 alkoxy or hydrocarbyl either 
unsubstltuted or substituted by caVboxylic acid, sulphonic acid, nitro, cyano, 
hydroxyl, thiol, primary, secondary^Sfte^^ primary or secondary 

amido, anhydride, carbonyl h^de o\active es\er. 



37. A library of probi 
by a link which is cleavable to give ^ cl 
spectrometry, wherein each different g. 

38. The library of claim 37, 
oligonucleotide. 




a ligand joined to a label 
for analysis by mass 
rent label. 

ligand is an . 



The library of clairn^7^r claim 38, wherein each label is a 



39. 

group of formula R^R^R^C-, wl:iere R\ R^ and R^ are the same or different 
and each is a monocyclic opfused ring aromatic group that is substituted or 
unsubstltuted. 
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40. The librarVof claim 39. wherein at least one of R\ R^and 
carries a substituent selected from C1-C20 alkoxy or hydrocarbyl either 
unsubstituted or substitutea\by carboxylic acid, sulphonic acid, nitro, cyano. 
hydroxy!, thiol, primary, secondary or tertiary amino, primary or secondary 

5 amide, anhydride, carbonyl hand^<yracBve ester. 

41. A compound/of formula R^'R ^^CY , where Y is a leaving 
group for reaction with a nWlectohiliQ^^cie^ an^^ R^ and R^ are the 
same or different and each is a mopfooYclic or Riseq ring aromatic group, at 

10 least one of which carries a substiluent sselectpd^om Ci - C20 alkoxy or 
hydrocarbyl either unsubstituted or substituted by carboxylic acid, sulphonic 
acid, nitro, cyano, hydroxyl, thiol, primary, stecondary or tertiary amino, 
primary or secondary amido, anhydride, carbbnyl halide or active ester, 
provided that R\ R^ and R^ together carry at least two amide groups and/or 

15 at least two N-hydroxysuccinimide ester groupsX 

42. The method of an/one of claims 12. 13. 35 and 36. wherein 
R^R^R^C- is a substituted monomethoxytrityl group. 

20 43. The set o^daims 20 or 21 . or the reagent of claim 27 or 28, or 

the library of claims Alt or 42, wherein R^R^R^C— is a substituted 
monomethoxytrityl ^oup. 

44. The compound o^^im 41 , wHerein R^R^R^CY is a 
25 substituted monomethoxytrityl compo\ind. J 

45. An insert for use as a rar^[a46F^ser desorption ionisation 
mass spectrometry, which insert has^a planar targ^surface of glass or of 
an organic polymer bearing an immobHisednEaSf^ for analysis, directly 

30 attached to said target surface. \ 
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46. The insert of claim 45, wherein the compound to be analysed 

comprises a group of formula^R^^!R?Q-, where R\ and are the 
same or different and each is a Vionocycll^ or fused ring aromatic group 
that is substituted or unsuK 
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47. The insert of clairi^ 4fe^ereirK^t l^ast one of . R^ and 

carries a substituent selected fron( Ci-CW) alkoW or hydrocarbyl either 
unsubstituted or substituted by carboxyHePar^sulphonic acid, nitre, cyano, 
hydroxyl. thiol, primary, secondary or tertiar\ amino, primary or secondary 
amido, anhydride, carbonyl halide or active ekter. 



48. The insert of claim 46 or wherein R^R^R^C- is a 

substituted monomethoxytrityl groups 
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49. The insert of any dne of claims 45 to 48, wherein the target 
surface carries an array of injmobllised compounds for analysis. 

50. The insertof anyone of claims 45 to 49, wherein compounds 
are immobilised on target surfaces of glass by means of epoxysilane 
chemistry or isothiocyanate chemistry or mercaptosilane chemistry or 
polylysine. 



51. Akitcompri 
bearing an immobilised coi 
insert surface, for use as ta 
spectrometry, having target 




ectrometer and a supply of inserts 
directly attached to said 
laser desorption mass 
r of an organic polymer. 



-55- 



10 



15 



20 



52. A syst^&m for analysing nucleic acids comprising: 

• a solid support carrying an array of nucleic acids to act as 
targets for analysis or a3 probes to capture a target; 

• oligonucledrtide reagents tagged with moieties suitable for 
analysis by mass spectrometry; 

• reagents ancnapparatus for biochemical procedures to allow 
specific interaction between\the tagged oligonucleotides and the target; 

• a means to introduce the samples into a mass spectrometer; 

• a mass spectron^eter. 

53. A system for anal ^ng n ucleic acids on a solid support 
comprising: 

• a solid suprport earring ar/ array of nucleic acids to act as 
targets for analysis or aWptobes to^ipiurealarget; 

• oligonucleotiddre^gertter4agged pith moieties suitable for 
analysis by mass spectrometty; 

• reagents and appacatus-ferSiochemical procedures to allow 
specific interaction between the tagged\oIigonucIeotides and the target 
carried out on the solid support surface;^ 

• a means to introduce the so\id support into a mass 
spectrometer; 

• a mass spectrometer. 
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54. An automated system for analysing nucleic acids comprising: 

• oligonucleotide reagents, tagged with moieties suitable for 
analysis by mass spectrometry; 

• a mass spectrometer; 

• a computer to carry out the anaiysik' 
software to interpret a mass spectrum. 
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55. A nucleotide or oligonucleotide labelled with a tag suitable for 

analysis by mass spectrometry, said labelled nucleotide or oligonucleotide 
being suitable for enyznratic incorporation, wherein the tag is a compound 
of formula R^R^R^CY, where Y is a leaving group for reaction with a 
5 nucleophilic species, and R\ R^ and R^ are the same or different and each 
is a monocyclic or fused rina aromatic group, at least one of which carries a 
substituent selected from Ci VPae-alkQxy or hydrocarbyl either 
unsubstituted or substitutedo^carboxylib acid, sulphonic acid, nitro, cyano. 
hydroxyl, thiol, primar^secondary or ternary amino, primary or secondary 
10 amido, anhydride, ca/tipnyl halicte or attive ester. 



56. The method of any^oh^ 3l\o 36, wherein 4s 

different labels are used, whekejthe^elled^rigon^ or nucleic acid 

contains s bases and each JaDel is inaicative oftne position and identity of 



15 a nucleotide residue of tf?e lakelled oliggnudeotide or nucleic acid. 

57. The method of claim 56, wlaerein for a base position of the 

labelled oligonucleotide or nucleic acid, four regions of a mass spectrum 
corresponding to the masses of the four possible labels (including their 
20 isotopic variants) are examined and compared with an expected mass 
spectrum of the label. 



58. The method of any/one of claims 31 to 36, wherein each 

possible oligonucleotide or nu^eic acid containing s bases is compared in 
25 turn against a mass spectrCim comprising the s different tag regions, to 
identify the oligonucleotide having the best fit. 



